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extract was concentrated 20-fold and an aliquot chromato-
graphed on the amino acid analyzer using a stream splitter
attachment. Fractions constituting a single, radioactive
peak were pooled and individually cochromatographed
with authentic samples of the tabtoxins and their hydrolytic
products.

Results. Culture filtrates from isolates of P.tabaci and
P.coronafaciens, with the exception of 1 isolate of each
species, were capable of hydrolyzing tabtoxins when incu-
bated at 37°C but not 4°C (figure). Addition of diethyl-
pyrocarbonate or adjustment of the pH to 2 or 10 abolished
peptidase activity. The 40-70% ammonium sulfate fraction
from all the plant species and diseased tobacco also hydro-
lyzed the tabtoxins. However, preparations of the intercel-
lular fluids from both healthy and diseased tobacco leaf
tissues had no detectable activity.

Analysis of gel electrophoretograms of the bacterial and
plant preparations showed that hydrolysis was due to
multiple enzymes; every section of the gels exhibited
activity. When duplicate gel sections were stained with
Coomassie brilliant blue, discrete protein bands became
visible, indicating that the protein separations were satisfac-
tory. All bacterial and plant preparations having peptidase
activity on the tabtoxins were inactive on the isotabtoxins.
The same result was obtained with leucine aminopeptidase.
Most (= 85%) of the radioactivity after incubation of the
Y4C-tabtoxins in tobacco leaves was still associated with the
tabtoxins or their products. It was distributed among these
compounds as follows: tabtoxinine-f-lactam, threonine
and serine, 8.5%; tabtoxins 75%; isotabtoxins 6%; and an
unknown compound or compounds, 11%, eluting 11 min
after tabtoxinine-d-lactam. A sterile solution of C-tabtox-
ins maintained in buffer, pH 7, at 28 °C for 36 h did not
have any hydrolysis products when similarly analyzed. The
same result was also obtained when !*C-tabtoxins and a
tobacco leaf preparation were processed immediately after
mixing.

Discussion. Collectively, these results strongly suggest that
the tabtoxins are hydrolyzed during disease development.
Most likely this occurs in the plant cells, possibly within the
vacuole', by the action of multiple enzymes having pepti-
dase activity. Hydrolysis of the tabtoxins also could occur in
the intercellular spaces by bacterial and/or plant action but
no evidence to support this notion was obtained.

Hydrolysis of tabtoxins appears to be of biological signifi-
cance because our initial experiments have shown that
tabtoxinine-f-lactam inhibits GS, whereas the tabtoxins do
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not. If further detailed work substantiates GS as the pri-
mary site of action, it would mean that hydrolysis is a
prerequisite for activity. A chlorosis-inducing toxin pro-
duced by P.phaseolicola (Burkh.) Dowson, phaseolotoxin,
has already been reported to be hydrolyzed by plant
enzymes; however, phaseolotoxin itself is as active an
inhibitor of ornithine carbamyl transferase (OCT) as one of
the hsydrolytic products, Noé-(phosphosulphamyl) orni-
thine'”. Thus, it does not appear that in this case hydrolysis
is mandatory for biological activity, assuming that OCT is
the primary site of action and that the OCT preparation did
not hydrolyze phaseolotoxin.

How widespread the occurrence might be of metabolic
activation of phytotoxins is currently unknown. However,
many are potential candidates having structures containin,
hydrolizable bonds or groups that are readily modified!® 7,
We suggest that the metabolic products of toxins could, if
they are also toxic, have different affinities or even dif-
ferent sites of action from the parent compound(s). More
emphasis should be given to examining the metabolism of
phytotoxins as part of studies on their mechanism of action.
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Summary. The purpose of the present work is to obtain information relative to the volume and surface area of echinocyte,
type III, on the basis of simple, micrographical evidence. A concrete case has been examined as direct demonstration of

theory and techniques of calculus.

It is obvious that it is impossible to know certain geometri-
cal data, as the surface area, relative to any spatial struc-
ture (cells, organs or other bodies) without some theoretical
information and functional hypotheses, concerning the
shape and dimensional ratios of the body in question.

In other words the evaluation of a particular kind of geo-

metrical data implies the adoption of an appropriate mod-
el, on the basis of known linear parameters (lengths, dia-
meters, axial ratios, etc.)) strictly speaking the only
geometrical data, which one may measure, i.e. obtained by
means of a direct, empirical determination.

Having stated this, we present a typical situation, for which
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the introduction of a suitable geometrical model is abso-
lutely necessary for the evaluation of two important para-
metefs, i.e. the surface area and the volume.

It is ¢lear that the knowledge of the values, relative to the
surface area and volume, is generally very important for
the interpretation of the mechanical behaviour of the body
at issue, besides for its simple, morphological characteriza-
tion.

We intend to refer to a particular type of the human ery-
throcyte, namely the echinocyte III (here labelled as E 3),
accofding to Bessis’! classification. E3 is a cell generally
spherical, with 30-50 (regularly) spaced spicules.

In the present work we give a simple criterion, by means
of ant appropriate geometrical model, for the evaluation of
E 3 volume and surface area, on the basis of micrographical
evidénce.

In ofder to explain our procedure with the greatest simplic-
ity we limit ourselves to considering a micrograph among
the various available. In our analysis, in fact, we refer, with-
out any loss of generality, to a particular scanning electron
micrograph, relative to E3 (produced by sodium oleate),
obtdined by Leblond?

Methods. We introduce 4 hypotheses: a) the central body
of the cell is completely spherical, b) the spicules nearly
have the same shape and dimensions, c) the spicule axis is
on & straight line, containing the centre of the cell body,
d) the spicules are regularly spaced.

Volume and surface area of E3 depend on 6 parameters
(N, number of spicules; R, spherical cell body radius; H,
height of the single spicule; x; and y,, inflexional coordi-
nates of the spicule; a, protuberance angle of the spicule),
whose values are determinable by means of the micro-
graphic documentation even though with a certain margin
of error.

With reference to the figure, we have:
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where:
OB=H 00’'=Rcosa 0O'D=0A=R OA=Rsina
OS=x;, OT=y; P=inflexion point
2(0)=H JRsina)=di(x=0)/dx=d%} (x=xp/dx*=0

di(x=R sina)/dx= —tana Axp=y;

It is self-evident that 1{...)=A4(x=...) are specifications to

the function A (x), visualized in the figure.
Moreover:
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with:

F0=3 A0 u@=VRX
j=0

On the other hand:

4
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The coefficients A;(j=0, 1, ..., 5) of 4 (x) are given from:

A,=H A,=0 A,=D,/D D and Dy, are the

A;=D,/D A,=D,/D A=D,/D determinants, rela-
tive to the polinom-
ial collocation sys-
tem, with A (x) on P,
B, A points

Results. In the particular case, here considered (see figure),
we have (approximately):

R ~3.6 ym;

N ~36;

H ~1.0 um;

x; ~0.3754428 ym;
v ~0.6666666 pm;
a ~9°

The above-mentioned values, relative to characteristic
lengths or angles of the E3, must be referred to a single,
typical cell, examined by means of appropriate techniques
of microscopy.

So that:

D =0.132248 E- 04
D,=0.539720 E— 03
D;= —0.308049 E—02
D,=0.518930 E—02
Ds=-0.275695 E—02

Finally we obtain, by means of an appropriate (Fortran
IV H language) program for the computer:

§$~256.9133 pm?
V ~216.2730 pm?

For the sake of brevity and simplicity we have valued the
surface area integral and volume integral not analyti-
cally but numerically by means of the Sympson’s formula
on the basis of an ordinary and very usual subroutine.

exponential notation

Discussion. The numerical results for S and V of the partic-
ular cell, here treated as concrete example of application of
our formula, may be interpreted from 2 different view-
points, i.e.: 1. the cell, here considered, represents a case
of echinocyte, extraordinarely bulky ‘ab origine’; 2. the
transition to E3 form implies large surface and volume
dilatations. We consider the first hypothesis as the more
probable one.

On the other hand these are nothing but simple illations.
The only point, here remarkable, is the framework of the
system of hypotheses and the choice of functions, by means
of which one may deduce from micrographical reports me-
tric and morphological information, otherwise unapproach-
able.
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